ENERGY EVALUATION SUPPORT SYSTEM, 
PROGRAM, INFORMATION STORAGE MEDIUM, AND 
ENERGY EVALUATION SUPPORT METHOD 

[0001] Japanese Patent Application No. 2003-66966, filed on 
March 12, 2003, is hereby incorporated by reference in its entirety. 

BACKGROUND OF THE INVENTION 
[0002] The present invention relates to an energy evaluation support 
system, program, information storage medium and energy evaluation support 
method which can evaluate the energy consumption in a factory using a plurality 
of devices. 

[0003] In general, the energy consumption in an entire building can be 
detected, for example, through a wattmeter or a water meter. 

[0004] When a factory is newly designed, for example, however, it is 
required to provide new production and requisite-power supply devices, all of 
which are suitable for use in the newly designed factory. For such a reason, the 
prior art required a huge amount of time to design a new factory since designers 
used a technique of broadly predicting its energy consumption based on 
measurements such as past electric power consumption and the like or another 
technique of simulating and computing the energy consumption in the newly 
designed factory. 

[0005] For example, Japanese Patent Application Laid-Open No. 
2002-145421 discloses a supply chain simulation system. 

[0006] However, it is difficult to apply such a general simulation as 
described in Japanese Patent Application Laid-Open No. 2002-145421 to a 
simulation for the production devices. 
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[0007] This is because the production devices are actuated by various 
kinds of requisite powers such as purified water and exhaust gas, in addition to 
the electric power. In other words, if a general household appliance product 
operated only by the electric power is to be designed, it is relatively easy and 
simple to compute and simulate its electric power consumption. However, the 
design of production device requires a more complicated process since it is 
necessary to simulate a plurality of different requisite powers. 

BRIEF SUMMARY OF THE INVENTION 

[0008] The present invention is made in view of such a problem, and 
may provide an energy evaluation support system, program, information storage 
medium and energy evaluation support method which can more efficiently and 
precisely compute energy consumption for each of predetermined count units 
such as production steps or the like. 

[0009] According to one aspect of the present invention, there is 
provided an energy evaluation support system for presenting an amount of 
energy consumed in a factory with a plurality of devices to a user, the devices 
including a plurality of production devices and a plurality of requisite-power 
supply devices which supplies a plurality of types of requisite power to the 
plurality of the production devices, the system comprising: 

[0010] receiving means for receiving a design request of a factory 
including a production condition instruction indicating a production condition 
decided by the user; 

[0011] storage means for storing a production device database 
containing data relating to the plurality of the production devices and a 
requisite-power supply device database containing data relating to the plurality 
of the requisite-power supply devices; 
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[0012] processing means for computing an amount of first energy 
consumption for each of the plurality of the production devices and the plurality 
of the requisite-power supply devices and for each type of the requisite power, 
based on the production device database and the requisite-power supply device 
database according to the design request; and 

[0013] output means for presenting the amount of the first energy 
consumption computed by the processing means to the user in a predetermined 
form, 

[0014] wherein the processing means: 

[0015] selects production devices to be used among the plurality of the 
production devices according to the production condition instruction, and 
computes an amount of the requisite power required by the production devices 
to be used for each type of the requisite power; 

[0016] selects requisite-power supply devices to be used among the 
plurality of the requisite-power supply devices, based on the amount of the 
requisite power for each type of the requisite power, and computes an amount of 
second energy consumption required by the requisite-power supply devices to 
be used for each type of the requisite power; and 

[0017] computes a coefficient of energy consumption indicating an 
amount of third energy consumption per predetermined unit of the requisite 
power supplied by the requisite-power supply devices to be used, based on the 
amount of the second energy consumption for each type of the requisite power, 
and computes the amount of the first energy consumption based on the 
coefficient of energy consumption. 

[0018] According to another aspect of the present invention, there is 
provided an energy evaluation support system for presenting an amount of 
energy consumed in a factory with a plurality of devices to a user, the devices 
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including a plurality of production devices and a plurality of requisite-power 
supply devices which supplies a plurality of types of requisite power to the 
plurality of the production devices, the system comprising: 

[0019] a receiving section which receives a design request of a factory 
including a production condition instruction indicating a production condition 
decided by the user; 

[0020] a storage section which stores a production device database 
containing data relating to the plurality of the production devices and a 
requisite-power supply device database containing data relating to the plurality 
of the requisite-power supply devices; 

[0021] a processing section which computes an amount of first energy 
consumption for each of the plurality of the production devices and the plurality 
of the requisite-power supply devices and for each type of the requisite power, 
based on the production device database and the requisite-power supply device 
database according to the design request; and 

[0022] an output section which presents the amount of the first energy 
consumption computed by the processing section to the user in a predetermined 
form, 

[0023] wherein the processing section: 

[0024] selects production devices to be used among the plurality of the 
production devices according to the production condition instruction, and 
computes an amount of the requisite power required by the production devices 
to be used for each type of the requisite power; 

[0025] selects requisite-power supply devices to be used among the 
plurality of the requisite-power supply devices, based on the amount of the 
requisite power for each type of the requisite power, and computes an amount of 
second energy consumption required by the requisite-power supply devices to 
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be used for each type of the requisite power; and 

[0026] computes a coefficient of energy consumption indicating an 
amount of third energy consumption per predetermined unit of the requisite 
power supplied by the requisite-power supply devices to be used, based on the 
amount of the second energy consumption for each type of the requisite power, 
and computes the amount of the first energy consumption based on the 
coefficient of energy consumption. 

[0027] According to a further aspect of the present invention, there is 
provided a computer-readable program for causing a computer to function as an 
energy evaluation support system for presenting an amount of energy consumed 
in a factory with a plurality of devices to a user, the devices including a plurality 
of production devices and a plurality of requisite-power supply devices which 
supplies a plurality of types of requisite power to the plurality of the production 
devices, the program causing the computer to function as: 

[0028] receiving means for receiving a design request of a factory 
including a production condition instruction indicating a production condition 
decided by the user; 

[0029] storage means for storing a production device database 
containing data relating to the plurality of the production devices and a 
requisite-power supply device database containing data relating to the plurality 
of the requisite-power supply devices; 

[0030] processing means for computing an amount of first energy 
consumption for each of the plurality of the production devices and the plurality 
of the requisite-power supply devices and for each type of the requisite power, 
based on the production device database and the requisite-power supply device 
database according to the design request; and 

[0031] output means for presenting the amount of the first energy 
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consumption computed by the processing means to the user in a predetermined 
form, 

[0032] wherein the processing means: 

[0033] selects production devices to be used among the plurality of the 
production devices according to the production condition instruction, and 
computes an amount of the requisite power required by the production devices 
to be used for each type of the requisite power; 

[0034] selects requisite-power supply devices to be used among the 
plurality of the requisite-power supply devices, based on the amount of the 
requisite power for each type of the requisite power, and computes an amount of 
second energy consumption required by the requisite-power supply devices to 
be used for each type of the requisite power; and 

[0035] computes a coefficient of energy consumption indicating an 
amount of third energy consumption per predetermined unit of the requisite 
power supplied by the requisite-power supply devices to be used, based on the 
amount of the second energy consumption for each type of the requisite power, 
and computes the amount of the first energy consumption based on the 
coefficient of energy consumption. 

[0036] According to still another aspect of the present invention, there 
is provided an information storage medium storing a computer-readable program 
for causing a computer to function as an energy evaluation support method for 
presenting an amount of energy consumed in a factory with a plurality of devices 
to a user, the devices including a plurality of production devices and a plurality of 
requisite-power supply devices which supplies a plurality of types of requisite 
power to the plurality of the production devices, the program causing the 
computer to function as: 

[0037] receiving means for receiving a design request of a factory 
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including a production condition instruction indicating a production condition 
decided by the user; 

[0038] storage means for storing a production device database 
containing data relating to the plurality of the production devices and a 
requisite-power supply device database containing data relating to the plurality 
of the requisite-power supply devices; 

[0039] processing means for computing an amount of first energy 
consumption for each of the plurality of the production devices and the plurality 
of the requisite-power supply devices and for each type of the requisite power, 
based on the production device database and the requisite-power supply device 
database according to the design request; and 

[0040] output means for presenting the amount of the first energy 
consumption computed by the processing means to the user in a predetermined 
form, 

[0041] wherein the processing means: 

[0042] selects production devices to be used among the plurality of the 
production devices according to the production condition instruction, and 
computes an amount of the requisite power required by the production devices 
to be used for each type of the requisite power; 

[0043] selects requisite-power supply devices to be used among the 
plurality of the requisite-power supply devices, based on the amount of the 
requisite power for each type of the requisite power, and computes an amount of 
second energy consumption required by the requisite-power supply devices to 
be used for each type of the requisite power; and 

[0044] computes a coefficient of energy consumption indicating an 
amount of third energy consumption per predetermined unit of the requisite 
power supplied by the requisite-power supply devices to be used, based on the 
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amount of the second energy consumption for each type of the requisite power, 
and computes the amount of the first energy consumption based on the 
coefficient of energy consumption. 

[0045] According to a still further aspect of the present invention, there 
is provided an energy evaluation support method for presenting an amount of 
energy consumed in a factory with a plurality of devices to a user, the devices 
including a plurality of production devices and a plurality of requisite-power 
supply devices which supplies a plurality of types of requisite power to the 
plurality of the production devices, the method comprising: 

[0046] storing a production device database containing data relating to 
the plurality of the production devices and a requisite-power supply device 
database containing data relating to the plurality of the requisite-power supply 
devices; 

[0047] receiving a design request including a production condition 
instruction indicating a production condition decided by the user; 

[0048] selecting production devices to be used among the plurality of 
the production devices according to the production condition instruction, based 
on the production device database; 

[0049] computing an amount of the requisite power required by the 
production devices to be used for each type of the requisite power; 

[0050] selecting requisite-power supply devices to be used among the 
plurality of the requisite-power supply devices, based on the requisite-power 
supply device database and the amount of the requisite power for each type of 
the requisite power; 

[0051] computing an amount of second energy consumption required 
by the requisite-power supply devices to be used for each type of the requisite 
power; 
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[0052] computing a coefficient of energy consumption indicating an 
amount of third energy consumption per predetermined unit of the requisite 
power supplied by the requisite-power supply devices to be used, based on the 
amount of the second energy consumption for each type of the requisite power; 

[0053] computing an amount of first energy consumption based on the 
coefficient of energy consumption; and 

[0054] outputting the amount of the first energy consumption in a 
predetermined form. 

[0055] In accordance with these aspects of the present invention, the 
energy evaluation support system and the like can efficiently and precisely 
compute an amount of energy consumption according to a change in requisite 
power supply associated with an increase and decrease in the number of the 
production devices by converting an amount of energy consumption of the 
requisite-power supply devices into the coefficient of energy consumption. 

[0056] In the energy evaluation support system, program, and 
information storage medium, the processing means may determine whether or 
not any one of the production devices to be used and the requisite-power supply 
devices to be used has an amount of energy consumption per device equal to or 
greater than a predetermined reference value, and may select at least one of the 
plurality of the production devices and the plurality of the requisite-power supply 
devices having an amount of the energy consumption per device less than the 
predetermined reference value, in a case where any one of the production 
devices to be used and the requisite-power supply devices to be used has an 
amount of the energy consumption per device equal to or greater than the 
predetermined reference value. 

[0057] In the energy evaluation support method, whether or not any 
one of the production devices to be used and the requisite-power supply devices 
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to be used has an amount of energy consumption per device equal to or greater 
than a predetermined reference value may be determined, and at least one of 
the plurality of the production devices and the plurality of the requisite-power 
supply devices having an amount of the energy consumption per device less 
than the predetermined reference value may be selected, in a case where any 
one of the production devices to be used and the requisite-power supply devices 
to be used has an amount of the energy consumption per device equal to or 
greater than the predetermined reference value. 

[0058] With this configuration, the energy evaluation support system 
and the like can present a factory and the like consisting of devices with less 
energy consumption to a user. Therefore, the user can plan to save energy at a 
design stage. 

[0059] In the energy evaluation support system, program, and 
information storage medium, the design request may include an operation 
season instruction indicating an operation season of the factory, and the 
processing means may correct the amount of the first energy consumption 
according to the operation season instruction. 

[0060] In the energy evaluation support method, the design request 
may include an operation season instruction indicating an operation season of 
the factory, and the amount of the first energy consumption may be corrected 
according to the operation season instruction. 

[0061] With this configuration, the energy evaluation support system 
and the like can present more precise amount of energy consumption to a user 
by performing a correction according to an operation season of a factory. 

[0062] In the energy evaluation support system, the program, and the 
information storage medium, the design request may include a count unit 
instruction indicating a count unit according to a scale of production steps and an 
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output form instruction indicating an output form, the processing means may 
compute the amount of the first energy consumption by the count unit according 
to the count unit instruction, and the output means may output the amount of the 
first energy consumption in the output form according to the output form 
instruction. 

[0063] In the energy evaluation support method, the design request 
may include a count unit instruction indicating a count unit according to a scale 
of production steps and an output form instruction indicating an output form, the 
amount of the first energy consumption may be computed by the count unit 
according to the count unit instruction, and the amount of the first energy 
consumption may be output in the output form according to the output form 
instruction. 

[0064] With this configuration, the energy evaluation support system 
and the like can present an amount of energy consumption for each 
predetermined count unit such as production steps or the like to a user according 
to design request by the user in an output form desired by the user. 

[0065] In the energy evaluation support system, the program, and the 
information storage medium, each of the first, second, and third energy 
consumption and the energy consumption per device may be electric power 
consumption, and the processing means may compute the total amount of the 
electric power consumption by adding an amount of electric power consumption 
in the production devices to be used and an amount of electric power 
consumption in the requisite-power supply devices to be used. 

[0066] In the energy evaluation support method, each of the first, 
second, and third energy consumption and the energy consumption per device 
may be electric power consumption, and the total amount of the electric power 
consumption may be computed by adding an amount of electric power 
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consumption in the production devices to be used and an amount of electric 
power consumption in the requisite-power supply devices to be used. 

[0067] With this configuration, the energy evaluation support system 
and the like can more precisely present the total amount of electric power 
consumption to a user by computing it based on the coefficient of energy 
consumption. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 
[0068] FIG. 1 is a functional block diagram of an energy evaluation 
support system according to an example of an embodiment of the present 
invention. 

[0069] FIG. 2 is a flow chart illustrating a flow of simulation for electric 
power consumption according to an example of an embodiment of the present 
invention. 

[0070] FIG. 3 is a schematic view of an image used for inputting data 
relating to a production device according to an example of an embodiment of the 
present invention. 

[0071] FIG. 4 is a schematic view of an image used for inputting data 
relating to a production process according to an example of an embodiment of 
the present invention. 

[0072] FIG. 5 is a schematic view of an image used for inputting data 
relating to production steps according to an example of an embodiment of the 
present invention. 

[0073] FIG. 6 is a graph schematically showing the total electric power 
consumption according to an example of an embodiment of the present 
invention. 

[0074] FIG. 7 is a graph schematically showing electric power 
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consumption for each type of production devices according to an example of an 
embodiment of the present invention. 

[0075] FIG. 8 is a graph schematically showing electric power 
consumption for each production device according to an example of an 
embodiment of the present invention. 

[0076] FIG. 9 is a graph schematically showing electric power 
consumption for each requisite-power supply device according to an example of 
an embodiment of the present invention. 

[0077] FIG. 10 is a graph schematically showing electric power 
consumption for each type of production device and requisite-power supply 
device in the order corresponding to electric power consumption according to an 
example of an embodiment of the present invention. 

[0078] FIG. 11 is a graph schematically showing electric power 
consumption for each requisite-power supply device after a change in production 
devices and requisite-power supply devices to be used according to an example 
of an embodiment of the present invention. 

[0079] FIG. 12 is a graph schematically showing the total electric 
power consumption after a change in production devices and requisite-power 
supply devices to be used according to an example of an embodiment of the 
present invention. 

[0080] FIG. 13 is a graph schematically showing electric power 
consumption for each type of production devices after a change in production 
devices and requisite-power supply devices to be used according to an example 
of an embodiment of the present invention. 

[0081] FIG. 14 is a graph schematically showing electric power 
consumption for each production device after a change in production devices 
and requisite-power supply devices to be used according to an example of an 
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embodiment of the present invention. 

DETAILED DESCRIPTION OF THE EMBODIMENT 
[0082] The description below relates to a case in which the present 
invention is applied to an energy evaluation support system for designing a 
semiconductor manufacturing factory, with reference to the accompanying 
figures. Note that the embodiments described below do not limit the scope of the 
invention defined by the claims laid out herein. Similarly, the overall 
configuration of the embodiments below should not be taken as limiting the 
subject matter defined by the claims herein. 

[0083] Explanation of the Entire System 

[0084] This embodiment of the present invention realizes an energy 
evaluation support system which can simulate energy consumption at a design 
stage of a factory by using a conversion factor which can be used to convert 
various kinds of requisite powers into a single kind of energy amount (which is 
electric power consumption in this embodiment). 

[0085] Thus, the energy evaluation support system can efficiently and 
precisely present the energy consumption to a user according to various 
requirements from the user. 

[0086] The functional blocks of the energy evaluation support system 
for realizing such a function will now be described. 

[0087] FIG. 1 is a functional block diagram of an energy evaluation 
support system according to an example of an embodiment of the present 
invention. 

[0088] The energy evaluation support system 1 comprises a receiving 
section 20 into which a user is to enter input information for requirements of 
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factory design and the like, a storage section 40 for storing various kinds of 
databases, a processing section 10 for computing the total electric power 
consumption according to a design request received through the receiving 
section 20, based on the databases, an output section 30 for presenting the total 
electric power consumption computed by the processing section 10 to the user 
in a predetermined form. 

[0089] The processing section 10 comprises an information generating 
section 11 for generating image information and the like which are to be 
outputted from the output section 30, a determining section 12 for determining 
the contents and the like of the input information received through the receiving 
section 20, and an updating section 13 for updating the data in the storage 
section 40. 

[0090] The storage section 40 has stored a production device 
database 41 of information relating to production devices, and a requisite-power 
supply device database 42 of information relating to requisite-power supply 
devices, each of which supplies requisite power to the corresponding production 
device. 

[0091] The energy evaluation support system 1 of this embodiment is 
applied to a simulation for semiconductor factory. In this case, the production 
devices may correspond to devices directly concerning the production of 
semiconductor (more particularly, for example, wafer washing device). In this 
case, the requisite-power supply devices may correspond to cold source 
equipment (e.g., turbo-refrigerating machine and the like) or heat source 
equipment (e.g., heavy-oil-fired-once-through- boiler and the like). 

[0092] The production device database 41 has stored production 
device identification cords, electric power consumption per minute, maintenance 
electric power consumption per minute and the like. The requisite-power supply 
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device database 42 has stored requisite-power supply device identification 
codes, requisite power supply ability, electric power consumption per minute, 
maintenance electric power consumption per minute and the like. 

[0093] The energy evaluation support system 1 may be implemented 
by one personal computer (PC). Alternatively, sections of the energy evaluation 
support system 1 may be distributed and implemented by a plurality of PCs. For 
example, when the energy evaluation support system 1 is implemented by a PC, 
for example, the processing section 10 may be implemented by a CPU or the 
like. The receiving section 20 may be implemented by a keyboard, a bar code 
reader, a voice-input device, a touch panel or the like. The output section 30 may 
be implemented by a video card, a liquid crystal display, a printer, a projector or 
the like. The storage section 40 may be implemented by a RAM, HDD or the like. 

[0094] Furthermore, the functions of the processing section 10 and the 
like may be implemented by the computer by reading a program out of an 
information storage medium 50, which program is designed to cause the 
computer to function as the processing section 10 and the like. 

[0095] As an information storage medium 50, a CD-ROM, DVD-ROM, 
ROM, RAM, HDD or the like may be employed, by way of examples, through 
either of the contact or non-contact type reading mode. 

[0096] In place of the information storage medium 50, the 
aforementioned functions of the processing section 10 and the like may be 
implemented by the computer by downloading a program for implementing the 
above functions by the computer or the like from a host device or the like through 
a transmission channel. 

[0097] Explanation of Flow of Processing 

[0098] A flow of processing using the processing section 10 and the 
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like will be described below. 

[0099] FIG. 2 is a flow chart illustrating a flow of simulation for electric 
power consumption according to an example of an embodiment of the present 
invention. Herein, the flow of simulation will be described in connection with 
electric power consumption when a factory designer designs a new factory 
including a plurality of production devices and a plurality of requisite-power 
supply devices. 

[0100] The factory designer has previously constructed the production 
device database 41 and the requisite-power supply device database 42. 
Specifically, the factory designer has inputted data into the energy evaluation 
support system 1 based on designed and measured values for production 
devices and requisite-power supply devices. 

[0101] A data inputting image displayed by the output section 30 will 
be described below. 

[0102] FIG. 3 is a schematic view of an image used for inputting data 
relating to a production device according to an example of an embodiment of the 
present invention. 

[0103] Various kinds of input items are provided in the data inputting 
image relating to the production devices. The input items may include, for 
example, Device Classification; Production Device Identification Information; 
Device Number; Production Device Version; Device Name; Device Maker; 
Operating Rate; Accessorial Device Name; Accessorial Device Version; 
Production Device Main Body Price [¥]; Accessories Price [¥]; Used Electric 
Power Consumption per Minute [kwh/minute]; Flow Rate of Cooling Water Used 
per Minute [l/minute]; Time Instructed Maintenance Item; Total Maintenance 
Time; Maintenance Frequency; Maintenance Cost; Recipe Name of Time 
Instructed Quality Inspection; Number of Quality Inspection Sheets; Quality 
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Inspection Time [h]; Quality Inspection Cost [¥/time]; Quality Inspection Energy 
[kwh/time]; Time Instructed Quality Control Item; Quality Inspection Frequency 
[times/day] and others. 

[0104] The accessorial device is a device attached to a production 
device. The accessorial device may correspond to a neutralizing device or the 
like. 

[0105] The updating section 13 updates the production device 
database 41 based on the information inputted by the user in the data inputting 
image relating to production devices. 

[0106] The updating section 13 also updates the requisite-power 
supply device database 42 based on the information inputted by the user in the 
data inputting image relating to requisite-power supply devices. 

[0107] FIG. 4 is a schematic view of an image used for inputting data 
relating to a production process according to an example of an embodiment of 
the present invention. 

[0108] Items relating to the production process may correspond to, for 
example, Block Name; Device ID; Device Number; Version; Recipe Name; Raw 
Process Time (RPT) [minute]; Part Interval Time (PIT) [minute]; Lot Size 
[sheets/lot]; Batch Size [lots/batch]; Electric Power Consumption of Production 
Device [kwh/minute]; Flow Rate of Cooling Water Used in Production Device 
[l/minute]; Electric Power Consumption of Accessorial Device [kwh/minute]; Flow 
Rate of Cooling Water used in Accessorial Device [l/minute]; Material Name; 
Amount of Materials Used [cc/sheets]; Number of Sheet Instructed Maintenance 
Item; Total Maintenance Time [h]; Maintenance Frequency [per sheet]; 
Maintenance Cost [Yen/time]; Number of Sheet Instructed Quality Inspection 
Recipe Name; Number of Sheets Verified in Quality [sheets]; Quality Inspection 
Time [h]; Quality Inspection Cost [Yen/time]; Energy Used in Quality Inspection 
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[kwh/time], Number of Sheet Instructed Quality Control Item; Quality Control 
Frequency [per sheet], Used Recipe Name; Number of Used Sheets [sheets] 
and others. 

[0109] "RPT" used herein is a period of time required to process one 
piece of wafer from the start of the process to the end thereof. "PIT" used herein 
is a time interval after one wafer is put in and before the next wafer is put in. 

[0110] The updating section 13 can precisely compute the electric 
power consumption by having stored RPT, PIT, the lot size indicating the number 
of wafers per one lot and the batch size indicating the number of lots per one 
processing in the production device database 41, not only when a plurality of 
processings is linearly made, but also when a plurality of processings are made 
in parallel. In addition, the updating section 13 can easily re-compute the electric 
power consumption, even if a production condition such as RPT is changed. 

[0111] FIG. 5 is a schematic view of an image used for inputting data 
relating to production steps according to an example of an embodiment of the 
present invention. 

[0112] Items relating to the production steps may correspond to, for 
example, Product Type; Product Type Version; Order of Steps; Step Name; 
Device ID Used; Recipe Name Used (Name of Production Condition Used); 
Recipe Version Used and so on. 

[0113] The updating section 13 has also stored information relating to 
these production steps in the production device database 41. 

[0114] By the above-mentioned procedure, the updating section 13 
stores various kinds of information relating to the production devices (e.g., types 
of requisite powers, amount of requisite power, productive capacities, production 
steps, production step order and the like, all of which are necessary for the 
production devices) in the production device database 41 and also stores 
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various kinds of information relating to the requisite-power supply devices (e.g., 
types of requisite powers, amount of requisite powers, requisite power supply 
ability and the like, all of which are necessary for the requisite-power supply 
devices) in the requisite-power supply device database 42. 

[0115] By having constructed the production device database 41 and 
requisite-power supply device database 42 in such a manner, the information 
generating section 11 can accumulate the data in various kinds of count units 
such as production devices, production steps and the like. Even if the order of 
production steps is changed or a production device or requisite-power supply 
device is replaced by another, the information generating section 11 can 
efficiently re-compute the energy consumption. 

[0116] As described, the receiving section 20 receives the input 
information from the user and the updating section 13 uses the input information 
to update the production device database 41 and requisite-power supply device 
database 42 (step S1). 

[0117] After the databases have been constructed, the designer 
makes a design request. The receiving section 20 then receives information of 
the design request (step S2). The design request includes at least one of an 
operation season instruction indicating the operation season of a factory, a count 
unit instruction indicating the count unit according to the scale of production 
steps, and an output form instruction indicating the output form, in addition to a 
production condition instruction indicating a production condition. 

[0118] The production condition may correspond to an object to be 
produced, an amount of production or the like. The count unit may correspond to 
a device unit, a device type unit, a step unit, a requisite-power unit, a factory unit 
or the like. The output form may correspond to a graph form, a table form, an 
image output form, a voice output form, a print form or the like. 
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[0119] The determining section 12 determines the contents of the 
design request and selects a plurality of production devices to be applied, based 
on the production device database 41 (step S3). 

[0120] The information generating section 11 then counts the requisite 
powers of the production devices selected by the determining section 12 for 
each of the requisite power types (step S4). 

[0121] The determining section 12 then selects a requisite-power 
supply device satisfying a demand of requisite power according to the counted 
value, based on the requisite-power supply device database 42 (step S5). 

[0122] The information generating section 11 then computes electric 
power consumption of the requisite-power supply device selected by the 
determining section 12 (step S6). 

[0123] As a result, the information generating section 11 can 
determine the electric power consumption for each of the requisite power types, 
as shown in FIG. 9. The information generating section 11 can also determine 
the total electric power consumption as shown in FIG. 6 by coupling these 
electric power consumption. 

[0124] The information generating section 11 can computes a 
coefficient of electric power consumption which is a kind of energy consumption 
coefficient indicating third energy consumption per one requisite power supply 
unit in the requisite-power supply device, based on the second energy 
consumption of the respective requisite-power supply device for each of the 
requisite power types (step S7). 

[0125] A concrete computation of electric power consumption 
coefficient will be described in connection with a case wherein an electric power 
consumption coefficient for exhaust is determined. For example, a 
semiconductor manufacturing factory may need, for example, cooling of 
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production devices, cooling by taking in fresh-air for pressurizing a clean room, 
cooling by taking in fresh-air for replenishing air by the amount of discharged 
exhaust, cooling of pure and raw waters, cooling of a heated building through 
heat transfer, cooling of heat due to human bodies, cooling of heat due to 
illumination, cooling of heat due to a filter unit of a fan for maintaining clean 
environment and other cooling steps. If the sum of the amount of cooling is 
3000000kcal/h, a turbo-refrigerating machine which can deal with such a 
summed amount of cooling is selected, 800kw of electricity is consumed by the 
turbo-refrigerating machine. If a sirocco fan which can deal with the counted 
amount of exhaust from all the production devices is selected, by way of 
example, its electric power consumption is 50kw. Electric power consumption for 
the other requisite powers is similarly determined. 

[0126] Load ratio is then decided for each of the requisite power types. 
For example, if the amount of cooling by taking in fresh-air for replenishing air by 
an amount of discharged exhaust occupies 8% of the summed amount of 
cooling, the electric power consumption required for exhaust in the cooling is 
800kw*24 hours*365 days*8%=560640kwh/year. In fact, the electric power 
consumption required for cooling varies on temperature, but it is not considered 
here for simplicity. 

[0127] In such a manner, all the electric power consumption for 
exhaust are counted. For example, it is assumed that electric power 
consumption relating to exhaust is electric power consumption for exhausting 
438000kwh/year + electric power consumption for cooling 560640kwh/year + 
electric power consumption for heating 54000kwh/year = 1 052640kwh/year. It is 
also assumed that the total exhaust amount is 50000m 3 /hour = 
438000000m 3 /year. 

[0128] In this case, a coefficient of electric power consumption is 
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1052640/438000000 = 0.002kwh/m 3 . The information generating section 11 can 
immediately determine the electric power consumption by multiplying this 
coefficient of electric power consumption by the necessary exhaust amount. 

[0129] The determining section 12 then analyzes the electric power 
consumption (step S8) and determines whether or not the electric power 
consumption to be adjusted satisfies a predetermined criterion (e.g., the electric 
power consumption is less than a reference value) (step S9). 

[0130] FIG. 6 is a graph schematically showing the total electric power 
consumption according to an example of an embodiment of the present 
invention. FIG. 7 is a graph schematically showing electric power consumption 
for each type of production devices according to an example of an embodiment 
of the present invention. FIG. 8 is a graph schematically showing electric power 
consumption for each production device according to an example of an 
embodiment of the present invention. FIG. 9 is a graph schematically showing 
electric power consumption for each requisite-power supply device according to 
an example of an embodiment of the present invention. 

[0131] For example, the electric power consumption for each requisite 
power type (e.g., heat radiation or exhaust) in each of the production devices is 
as shown in FIG. 8. When the count is made for each of the production device 
types, the electric power consumption is as shown in FIG. 7. The information 
generating section 11 can determine the necessary amount of requisite power by 
counting these counted values for each of the requisite power types. 

[0132] FIG. 10 is a graph schematically showing electric power 
consumption for each type of production device and requisite-power supply 
device in the order corresponding to electric power consumption according to an 
example of an embodiment of the present invention. 

[0133] For example, if objects to be adjusted are cold source 
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equipment, a pure/waste water plant and fan equipment and when a criterion is 
not satisfied if an annual electric power consumption of requisite-power supply 
device is equal to or more than 2000MWh, the determining section 12 changes 
the cold source equipment, pure/waste water plant and fan equipment to other 
requisite-power supply devices since, in such an example as shown in FIG. 9, 
the cold source equipment, pure/waste water plant and fan equipment do not 
satisfy this criterion. 

[0134] If the production devices are set to reduce the electric power 
consumption about the requisite powers which are dominant about upper three 
types of devices in total electric power consumption, the determining section 12 
selects a device to reduce the electric power consumption about device types C 
and D, and selects a device to reduce pure water about device type J. 

[0135] In such a manner, the determining section 12 changes devices 
to be applied. The updating section 13 causes the storage section 40 to store 
such settings as criterion determining data, based on input information about 
setting by a user. The determining section 12 determines whether or not the 
criterion can be satisfied, based on the criterion determining data. 

[0136] FIG. 11 is a graph schematically showing electric power 
consumption for each requisite-power supply device after a change in production 
devices and requisite-power supply devices to be used according to an example 
of an embodiment of the present invention. FIG. 12 is a graph schematically 
showing the total electric power consumption after a change in production 
devices and requisite-power supply devices to be used according to an example 
of an embodiment of the present invention. FIG. 13 is a graph schematically 
showing electric power consumption for each type of production devices after a 
change in production devices and requisite-power supply devices to be used 
according to an example of an embodiment of the present invention. FIG. 14 is a 
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graph schematically showing electric power consumption for each production 
device after a change in production devices and requisite-power supply devices 
to be used according to an example of an embodiment of the present invention. 

[0137] As can be seen from the comparisons between FIGs. 9 and 11; 
FIGs. 6 and 12; FIGs. 7 and 13; and FIGs. 8 and 14, the determining section 12 
has been able to reduce the total electric power consumption and the like by 
changing the devices to be applied. 

[0138] In such a manner, if the predetermined criterion is not satisfied, 
the determining section 12 and the like repeatedly carry out the process from the 
selection of production device (step S3) to the judgment (step S9). 

[0139] If the predetermined criterion has already been satisfied, the 
output section 30 displays an image indicating the electric power consumption in 
the output form according to the output form instruction by a count unit according 
to the scale of production steps specified by the count unit instruction (step S10). 

[0140] As described, the energy evaluation support system 1 
according to this embodiment can efficiently and precisely compute the energy 
consumption according to the changed amount of requisite power supply which 
is associated with the increase and decrease in the number of production 
devices by converting the energy consumption in the requisite-power supply 
device into the coefficient of energy consumption. 

[0141] The energy evaluation support system 1 also determines 
whether or not the selected production and requisite-power supply devices 
include any device in which the energy consumption thereof is equal to or higher 
than the predetermined reference value. If so, that device is replaced by another 
device. Thus, the energy evaluation support system 1 can present a factory 
consisting of devices with less energy consumption to the user. 

[0142] At the design stage, thus, the user can plan the saving of 
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energy and optimize the factory design, production line design and production 
process design in a shorter period of time. Since even if the user changed the 
production condition or the like, the energy evaluation support system 1 can 
display an image indicating an analysis result as shown in FIG. 6 and the like in a 
shorter period of time, a user can perform a simulation of factory design in a 
shorter period of time. 

[0143] Furthermore, the energy evaluation support system 1 can 
compute the energy consumption in count unit according to the count unit 
instruction and output the energy consumption in the output form according to 
the output form instruction. Therefore, the energy evaluation support system 1 
can present the energy consumption for each of predetermined count units such 
as production steps to a user in the user's desired output form in accordance 
with the user's design request. 

[0144] Modification 

[0145] Although the preferred embodiment of the present invention 
has been described, the present invention is not limited to the aforementioned 
forms. 

[0146] Although the embodiment of the present invention has been 
described with no consideration of change of temperature associated with the 
seasonal cycle for simplification, the information generating section 11 may 
correct and compute the energy consumption according to the operation season 
instruction indicating the operation season in the factory. 

[0147] Thus, the energy evaluation support system 1 can more 
precisely compute the electric power consumption in consideration of the 
seasonal cycle and more precisely present the energy consumption to the user. 

[0148] Although the embodiment of the present invention has been 
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described as to the automated device selection of the determining section 12 if 
the criterion is not satisfied, the output section 30 may display an image showing 
analysis results as shown in FIGs. 6 to14 and the like, and may cause the user to 
select a device. 

[0149] The energy evaluation support system 1 may sort various kinds 
of items as keys and input and output the data in the form of file, in the 
aforementioned image. 

[0150] Moreover, the energy evaluation support system 1 may 
compute the entire energy consumption in consideration of the energy 
consumption in the accessorial devices such as lighting equipment and the like, 
in addition to those of the production devices and requisite-power supply 
devices. 

[0151] Although the embodiment of the present invention has been 
described as to the energy evaluation support system 1 which computes electric 
power consumption as energy, it may compute expenses or the like into which 
the energy such as amount of heating power and electric power consumption 
and the like are converted. 
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